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AHHOTaumA

TexHONMOMMM UCKYCCTBEHHOTO MHTE/IEKTA OTKPbIBAOT HOBbIE
NepcneKkTMBbl ANA cucTemMbl 06pPa3oBaHUA, OAHAKO OrpaHu-
YeHHoe NOHMMaHWe Pa3sHOO6Pa3NA HEMPOHHBbIX CeTel U Hepo-
CTaTOYHbII YPOBEHb NOLTOTOBKM NEAAFOTOB K MX UCMO/b30Ba-
HUIO 3ameg/IAtoT STOT npoLecc. B ycnosuax uydposoin obpa-
30BaTe/IbHOW cpefpl BM3yanmsauma ydebHol MHbopmaumm
npvobpetaeT ocoboe 3HaueHMe B CBA3M C yBeNNYeHnem 06b-
ema yyebHoro matepurana n 0cO6eHHOCTAMM BOCMIPUATUSA, 3a-
NOMMHAHMA W BOCNpOU3BeaeHUA MHbOPMaLMKU CoBpeMeEH-
HbIMW LLIKONbHWUKaMK. MOHUMaHWE BO3MOXKHOCTEN Helpoce-
TEBbIX CEPBUCOB A1A Pa3paboTKM BU3YasIbHOrO KOHTEHTa
BaXKHO W A1A TOrO, YTOObI NPEANIoKUTL Neaaroram AOMNOHU-
Te/bHbIA MHCTPYMEHT NpY NPOEKTUPOBAHWUK y4eBHOro 3aHA-
TWA Ha WX OCHOBE. TaKMM MHCTPYMEHTOM MOMKET SIBNATHCA
3NEKTPOHHbBIN KOHCTPYKTOP ypoKa. Llenb wuccneposanusa —
CPaBHWUTENbHDIN @HANM3 UCMO/Ib30BAHUA HEMPOHHBIX CeTew,
COOEPKALUMXCA B 3/IEKTPOHHOM KOHCTPYKTOPE YPOKa «Jlyu-
WKt uMPPOBOM YPOK», ANA CO34aHMA yuebHOW BM3yanusa-
umn. OCHOBHbIM METOAOM ABNAETCA aHKETUPOBAHWE Neaaro-
ros Yamyprckoit Pecniybnuku, bnarofaps KoTtopomy nosny-
YeHbl AaHHble O PeasibHOM MPaKTVKe NPUMEHEHWUS HENPOH-
HbIX ceTeli Ana y4ebHoM BM3yanm3aumu. B ctatbe packpbiBa-
FOTCA BO3MOXKHOCTU NMPAKTUYECKOTO MPUMEHEHMUSA 3/1EKTPOH-
HOTO KOHCTPYKTOpPa YpOoKa «JlyuLumnin umdpoBoi ypoK», B 4acT-
HocTu pasaena «Lindposoe Koneco», KOTOPbIN COAEPKMUT Ne-
peyeHb HEMPOHHBIX ceTel, NpeAHasHaYeHHbIX 417 CO34aHNA
yuebHoW Bu3yanusaumu. MepeumcineHHble pecypcbl pacnpe-
[eneHbl Mo TPEM YPOBHAM MbIC/IUTENbHOMN AEATENBHOCTY 06Y-
yarolmxcs: 3anommHanmve (Kandinsky, Leaespym, Ideogram
Al), noHumanue (yandex GPT, GigaChat, ChatGPT, Rytr,
litmaps, perplexity.ai, beta.diffitme, chefdroyd) n aHanus
(app.yoodli.ai, app.songr.ai, gliglish.com, murf.ai). MposeaeH
0630p NepeuncieHHbIX MHCTPYMEHTOB, NPEeSJIOKEHA UX CU-
cTemaTtv3auma No LeneBoMy HasHaveHuto. B xoae aHanmsa
BCE PacCMOTPEHHbIE HEMPOHHbIE CETU OLEHUBAKOTCA C TOUKM
3peHUs UX NPUMEHUMOCTU [J1 CO3JaHUsA BU3Ya/IbHbIX MaTe-
pvanos B npouecce pa3paboTkm yuebHoro 3aHATUA. TeopeTn-
YecKasn 3Ha4UMMOCTb PaboTbl COCTOUT B 0606LLEHUM pesy/bTa-
TOB OTEYECTBEHHbIX W 3apybeXHbIX UCCNefoBaHWIA NO Npo-
61eme MCro/Ib30BaHMsA HelpoceTel B 06pa3oBaHuK, B yrayo-
JIEHHOM NOHUMAHUW BO3MOXKHOCTEW UX MPUMEHEHUA ANA COo-
3[aH1A BM3yasn3aumum yyebHoro HasHauveHus. MNpakTuieckas
3HAYMMOCTb ONpeaenseTca Pa3paboTKol MeToANYECKUX pe-
KOMeHZauulii No MCNonb30BaHMIO HelpoceTell B npouecce
NPOEKTUPOBaAHUA U NPOBEAEHUA YHEBHbIX 3aHATUI C INeMeH-
TaMK BM3yanusauMM Ha ocHoBe paboTbl NeJaroros C anek-
TPOHHbIM KOHCTPYKTOPOM YPOKa.

KnioueBble cnoea

umoposmsaums obpasoBaHusa, UMOPOBOE KOMECO, S/eK-
TPOHHBIA KOHCTPYKTOP YPOKa, UMPOBblE MHCTPYMEHTDI,
HelpOHHbIe ceTu, LudpoBble pecypchbl, LMPPOBbIe Nprembl

bnaropapHocTu

ABTOpbI BblpaXKatoT 6aarofapHOCTb Negaroram WKon Ya-
MYPTCKOWM PecnybaunKkm, NpUHABLIMM y4acTue B ONpPOCeE, a
Takxe PoHAY Npe3naeHTCKMX IPaHTOB 33 NpeaocTaBiAeH-
HYt0 PMHaAHCOBYO NOMOLLb B pa3paboTKke 3NEKTPOHHOIO
KOHCTPYKTOPA ypoKa «Jlydwuii umbpoBon ypok» (goro-
BOp O npeaocTasBneHmn rpaHTa MpesngeHTa Poccuiickoi
dPepepaumm Ha passBuTMe rpaxgaHckoro obuiectsa
Ne 23-2-012633 ot 13.07.2023 r.).
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Abstract

Artificial intelligence technologies open up new pro-
spects for the education system, however, limited under-
standing of the diversity of neural networks and insuffi-
cient training of teachers to use them slow down this pro-
cess. In the context of the digital educational environ-
ment, visualization of educational information is of par-
ticular importance due to the increase in the volume of
educational material and the peculiarities of perception,
memorization and reproduction of information by mod-
ern schoolchildren. Understanding the capabilities of
neural network services for developing visual content is
also important in order to offer teachers an additional
tool when designing a lesson based on them. An elec-
tronic lesson constructor can be such a tool. The aim of
the study is a comparative analysis of the use of neural
networks contained in the electronic lesson constructor
"Best Digital Lesson" to create educational visualization.
The main method is a survey of teachers of the Udmurt
Republic, which provided data on the real practice of us-
ing neural networks for educational visualization. The ar-
ticle reveals the potential of practical application of the
electronic lesson constructor "The Best Digital Lesson", in
particular the section "Digital Wheel", which contains a
list of neural networks designed to create educational vis-
ualization. The listed resources are distributed according
to three levels of students' mental activity: memorization
(Kandinsky, Shedevroom, Ideogram Al), understanding
(yandex GPT, GigaChat, ChatGPT, Rytr, litmaps, perplex-
ity.ai, beta.diffit.tme, chefdroyd) and analysis
(app.yoodli.ai, app.songr.ai, gliglish.com, murf.ai). A re-
view of the listed tools is provided, their target systema-
tization is proposed. During the analysis, all the consid-
ered neural networks are assessed from the point of view
of their applicability for creating visual materials in the
process of designing a lesson. The theoretical significance
of the work consists in generalizing the results of domes-
tic and foreign studies on the issue of using neural net-
works in education, in in-depth understanding of the po-
tentials of their application for creating visualization in
educational purposes. The practical significance is deter-
mined by the development of methodological recom-
mendations for the use of neural networks in the process
of designing and conducting classes with elements of vis-
ualization based on the work of teachers with an elec-
tronic lesson constructor.

Key words

digitalization of education, digital wheel, electronic les-
son constructor, digital tools, neural networks, digital re-
sources, digital techniques
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Beenenne / Introduction

B COBpEMEHHOM MIpE LH/ICppOBBIe TEXHOJIOTUNV UT'PAIOT BCE OoJtee Ba’XHYIO pOJIb B pa3-
JIMYHBIX CCpean XKV3HU O6H.[€CTBa, BKJIIOYasi o6pa3013aHVIe. Victiosb30BaHME HeT7IpOHHBIX ce-
Ten B O6paSOBaTEJIBHOM IIpoiecce rnpeacrabBisieT cobort OIHO "3 HawmOoJsIee TIEPCIIEKTBHBIX
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HallpaBJIeHUVI B HayKe 1 ITpaKTuke. Munncrepcrsom npocselenns Poccurickont @enepa-
uyu O6bU1a yTBepKaeHa llereBas Monesb 1M poBoit oOpasoBaTesIbHON cpedbl. beUto yKa-
3aHO, YTO OCHOBHasg 3ajada depepasibHoro mpoekTta «Lludposasi obOpasosaTesbHas
cpema» — «CoO3[laHMe COBpeMeHHOWV 1 Oe3omacHom LmdpoBoy oOpa3oBaTeIbHON Cpefbl,
obecrreumBaroIter BEHICOKOe Ka4eCTBO M JJOCTYITHOCTb OOpa30BaHMs BCEX BUIOB VI YPOBHE»
[1]. B 2021 romy Obu1M BBeeHBI HOBBIE (pefiepasibHbIe TOCYIapCTBEHHbBIe 0Opa3oBaTeTbHbIE
CTaHAAPTHI HauaJIbHOTO 00111ero [2] 1 ocHOBHOTO 00111er0 06pa3oBaHms [3], B KOTOPBIX HOA-
JepKMBaeTcs 3HaUYMMOCTb LM poBM3aLy 00pasoBaHs U coflepKaTcs peKOMeHIaI 110
VICIIOJIb30BaHMIO Pa3sHOOOPpa3HbIX 3JIEKTPOHHBIX 00pa30BaTe/IbHBIX PecypcoB Ha ypoKax.

B xoHTekcTe 0Opa3oBaTe/IbHOTO Ipoliecca HeVIPOHHBIE CeTV MOI'YT MCIIOIb30BaThCA I1e-
Jlaroramm JijIs aBTOMaTM3alMy MHOTMX PYTMHHBIX 3a/1a4, TaKMX KaK IIpoBepKa JOMAIITHVX 3a-
JaHWV, pa3paboTKa comep KaHMs ypoKa, Co3aHVie BU3yaIM3aliyv, IIOITOTOBKaA JJOKITa/I0B, IIpe-
3€HTaIVVI. DTO ITO3BOJISIET YUUTEIISIM COCPENOTOUNTRCS Ha 0ojlee BaXKHBIX acTIeKTaX CBOeV! pa-
O0TBI, TaKMX KaK MHAVBUAYaIbHAs padoTa ¢ ydeHMKaM U IVIaHVPOBaHVe YPOKOB.

OOmbexTnBHOM IpeficTaBisgerca Touka 3peHns O. @. YMypoBa 0 TOM, UTO Ha cero-
AHSIIHU JIeHb «HepoceTI B 00pa3oBaHMM SABJILIOTCS peBoIIolent B oOyueHnm» [4]. Vc-
TTOJIb30BaHVIe TEXHOJIOTU MICKYCCTBEHHOTO MHTeJUIeKTa 0asupyeTcss Ha COBOKYITHOCTY MH-
dopmaIMOHHOr0, 'yMaHMCTIYECKOr o, ITPaBoro II0AX0A0B, B cBA3M ¢ 3TuM E. B. JIanyHI1ioBa,
M. A. HarosuiibiHa OTMEYalOT OCOOYIO aKTyaIbHOCTD 3TWYECKNX ¥ aKCMOJIOTMYIeCKMX ac-
[IeKTOB IIPVIMeHeHs MCKYCCTBEHHOIO MHTeJUIeKTa B cdepe oOpasoBanms [5].

Kak ormeuator /1. C. basmarkmiz, I1. A. IleTpsikos, coBpeMeHHBITI 00pa3oBaTeIbHBIN
IIpollecC OCHOBBIBAeTCS Ha Ieperade MHOpMalM, IPeVMYIIECTBEHHO BU3yaIbHOM,
BCJIEZICTBYIE Uero MVMAAKTIYEeCKMI IPVHITNAIL HATJISTHOCTY CUMTAeTCs OJHVIM 13 KIIIOUeBbIX
MPVHLONIIOB KaK TEOPETYEeCcKOro, TaK M MPaKTUIeCKOro ooyuenms [6]. Busyamsamnys nH-
dopmarit B ycIIoBusIX IIMPOBOTI 00pa3oBaTeIbHOV Cpedpl — 3TO AVAAKTIYECKV BaXKHOe
yCJIOBVIE, IIOTOMY YTO yBedeHye oObeMa yueOHOro MaTepriaia BEIHYKIE€HHO BeZleT Iefa-
rora v o0ydaroIrerocsi K HeoOXOIVIMOCTY MCIIOJIBb30BaTh TEXHOJIOIMI BU3yaIn3alum md-
POBOTO KOHTEHTa, KOTOpPBbIe CII0COOCTBOBAJIV ObI JTydIlleMy BOCIIPUSITUIO, aHAJIN3Y, 3aIlIOMU-
HaHWIO, MHTepIIpeTaluy 1 BocIiponsseneHmio nHdopmarmm. ITo mEHermo M. B. Petussix,
«IIpOIIecc BU3yaIM3amuy IIpefCcTaB/IsieT COOOVI CBepThIBaHMe Pa3HBIX BUIOB BepOabHOM
MHQOpPMaIMI B HaIJIIAHBI 00pa3, KOTOPHIN, OyIy4n BOCIIPUHSATHIM, MOXET OBITH pa3Bep-
HYT M CIYXWUTb OIIOPOV V1A afeKBaTHBIX MBICJIUTEIbHBIX U ITPAKTUYeCKUX [IeVICTBU,
HaIIpaBJIeHHBIX Ha yCBOeHMe y4eOHOoro Marepuasia» [7].

PasHooOpasite CyIecTBYIOMIIX HEMPOHHBIX CeTell, HeIOCTaTOYHBIV YPOBEeHb 3HAHWU
I1eflarora O BO3MOXKHOCTSIX VX IIPVIMEHEHMs], B TOM 4wcyle JJIs CO3[IaHMs BU3yaIn3aliny, a
TaKke 1eduIUT CBOOOIHOTO BpeMeHM Il CAMOCTOATE/IbHOTO M3ydeHNs JaHHOIO BOoIIpoca
pK paspaboTKe 3aHATUA — 3TU (PaKTOPbI CTaIM OCHOBON It (POPMYJIMPOBKI IJIaBHOM
po0sieMsl MccitegoBaHyss. OHa 3aKiItouaeTcs B CleAyIolleM: KaKOBbI KpUTepuy BEIOOpa Iie-
JIaroroM HeVIpoceTeBBbIX MHCTPYMEHTOB [IJIs1 CO3aHs BU3yasIi3aliy y4yeOHOro MaTepuasia
B IIpoliecce IIPOEeKTUPOBAHMS 3aHITUS?

J1J1s1 TTIOITOTOBKM METOIMYECKOTO olecriedeHsI yueOHOro 3aHATHs ObUT BBIOpaH MH-
CTPYMEHT - 3JIeKTPOHHBIVI KOHCTPYKTOp ypokKa «JIyummmit nmdposoit ypok». B myoimka-
uym M. T. CasesreBont n C. b. IlImakoBoit O6bUT IpoBelieH 0030p HaHHOro pecypca [8],
C. b. lllmakoBo1t onmcaH PYHKIIMOHAII 3JIeKTPOHHOI0 KOHCTpyKTOopa [9].

[IpoekT 110 CO3MaHMIO 3JIEKTPOHHOIO KOHCTPYKTOpa YpoKa peaim3oBaH Ha Oase
I'bOVY VP «Jlnuent Ne 41» 1. VDkeBcka, noguepxaH PoHIOM IIpe3naeHTCKNX I'PaHTOB B
2023 romy vt mpu3BaH IIOMOYb ITeflaroraM MeTOAMYeCK) TPaMOTHO BBICTPOUTE yPOK JII000T0
TUIIa C VICIIOJIb30BaHVeM I POBBIX PecypcoB.
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B cTaTpe paccmaTpumBaroTCs BOIIPOCHI ITPAaKTYeCKOTO MCIIOIB30BaHMs 0003HAaYeHHOTO
KOHCTPYKTOPa, B YaCTHOCTH ero pasaeina «Llydposoe kosteco», comeprkariiero B cebe HavMme-
HOBaHVI HeVIPOHHBIX ceTell [T pealn3allyl pa3IMdHbIX BUIOB [IeATeJIbHOCTY YUUTeIIs, B
TOM 4MCJIe pa3pabOTKM BU3yaIM3aluy yueOHOro Ha3HauYeHs.

O030p nureparypsl / Literature review

Borpocer mprmMeneHNst HeVIPOHHBIX ceTell B 00pa30BaHMM SIBJISIOTCS Ha CETOJIHSIII-
HUV JeHb AMCKYCCMOHHBIMY, IIpeVMYyllecTBa MX IpUMeHeHNs IlefjaroraMy paccMaTpiBa-
IOTCSI MHOTVIMM OTe4eCTBEeHHBIMI 1ICCIIeOBaTe MY C TTIO3UIIVV Pa3HBIX aclIeKTOB.

OcHOBHBIE TeHIIEHIINN VX IPUMeHeHVs oapo0Ho aHamm3upyoT M. E. MoxoBukos,
. A. Cycrnosa [10]. ABTOpPSHI BBIIEJISIOT Cileayolye o0IacTy IIPYMeHeHsI HeIpoceTell B
oOpa3oBaHMI: IICVIXOAMArHOCTMKA 00y JalomXcs, OlleHKa KadecTBa AesiTeIbHOCTI 00pas3o-
BaTeJIbHBIX OpraHM3alNii, OlleHKa KadecTBa [IOMOIHUTeIbHOrO 00pa3oBaHms, OlleHKa Ka-
JecTBa OOyuYeHVs CTy[IeHTOB By3a, CUCTEeMbl yIIpaBJIeH!s IIpOllecCOM OO0pa3oBaHMsl, KOH-
TPOJIb pe3yJIbTaTOB y4eOHOro Ipolriecca B By3e, IIOCTpOeHVe MOeIN MHAUBYIY aJIN31pPO-
BaAHHOTO yIIpaBJIeHVs O0yueHmeM.

Hpyrue nccrrenosarerm, O. H. @voiatosa, M. H. byraesa, A. B. I'ymin, Taxoke paccmMaTpu-
BaIOT VICIIOJIb30BaHIe HeVIpoceTell B 00pa3oBaHII ¢ TOYKM 3PeHVs BBICTpavBaHVIs BCETO IIPO-
11ecca 0Oy4eHVIsI It KOHKPETHOTO CTyeHTa IIpodecCcOHIBHOTO 00pa3zoBaHys ¢ Hyy [11].

KosutextnB Mostonbix yuensix (B. 1. JTutosuenko, E. b. Illenikynos, M. E. IllesikyHoBa,
M. B. PoGaunncknit) B kadecTBe obs1acTelt IIpyMeHeHMsI HeMIpoceTel paccMaTpuBaeT: pas-
PaboOTKy IepCcOoHaIM3MPOBAHHBIX YUeOHBIX KYPCOB, aHAJIN3 SMOLIMOHAIBHOTO U IICUXOJIO-
IYYeCKOTO COCTOSIHMS OOYUaroIIXCs, IPOBEPKY OPUTMHAIBHOCTY BBIIIOJIHEHHBIX padoT
oOyyarorymuics [12].

I'pymmia yuensix Mapurickoro rocynapcrseHHoro yamsepceurera B. V. Tokraposa, O. 1.
ITonosa, V. V. Carpysvmma, B. A. beyistHuH BeIIeISIOT CleAyTolnye IeleBble HallpaBIeHVIs
VICTIOJIb30BaHVIsI HEVIPOHHBIX CeTel: IIPOrHO3VpOBaHYie TI0BeIeHNs/ aKTUBHOCTY CTYI€HTOB B
rporiecce 0Oy4eHNs; IIPOEKTVIPOBaHVIe VI pa3pabOTKa HOBBIX MOJIeIIel! 1 CIIOCOO0B IIperIcTaB-
JIeHMs 3HaHUV B IIPeIMEeTHON 00J1acTy (aIalTYBHOCTh YUeOHOro KOHTeHTa ITOfI, HIVBULY-
aJIbHBIe 0COOEHHOCTY CTYIeHTOB); MICCIIe[IoBaHVie B3aIMOIEVICTBIS MeXITy CyObeKTaMy oOyde-
HVISL WIV MEXITy 0Oy YaroIIMIACs VI CpeIoVs; M3ydeHre caMoro peHoMeHa 00ydeHIst 1 IICHXO-
J10rMy 00y4JaeMbIX Ha OCHOBe 111 PpoBoro cjiefia cyobekros o0ydenwst [13].

H. A. KopoBHIKOBa B cBOeM MccilefloBaHMM 00J1acTeVt IpMMeHeHWs MICKYyCCTBeHHOTO
VHTeJUIeKTa OTMedaeT ero ocoOyIo 3Ha4MMOCTb B (popMaTax aflaliTUBHOTO ¥ IePCOHAIN3U-
poBaHHOrO OOy4deHMs], a UMeHHO: «AnlanTuBHbIe oOpasoBarerbHble VIVI-TexHOIOrMM 11O3-
BOJISIOT CBOeBpeMeHHO KOHTPOJIMPOBATh YCIIeBaeMOCTh, IIOJIOMpaTh “MOPsI0K JeMOHCTpa-
1y yueOHOro Matepuasa” IoJ1 MHTepechl 1 HOTpeOHOCTM cyObeKTOB oOpasoBaHms» [14].
Hannyro nosuiyto pasgersger A. A. IlackoBa, oTMeuasi, UTO MCIIO/Ib30BaHVe HEeIPOCeTeBbIX
TeXHOJIOIMII B 00pa3oBaHMM I103BOJIsIeT MaKCUMaJIbHO OIITMMM3MPOBaTh 1 anddepeHIin-
poBaTh LieJIN VI TeMII 00y4deHMsi, ydeOHble MeTOIVKM M HOAXOABI B 3aBUCUMOCTH OT IIOTpe0-
HOCTeV1, CIIOCOOHOCTeV! 11 KOMIIETeHIINII KOHKPEeTHBIX CyOBbeKTOB oOpasoBaHmst [15].

Cxoxxme ob1acTyi mprIMeHeH s HelIpOoCeTeBbIX TeXHOJIOI I B 00pa30BaHMM BBIIEISIOT
u 3apybOexHble yueHble. IIpenmyIiiecTBa MCIoIb30BaHMs MCKYCCTBEHHOTO MHTeJUIEKTa B
oOJ1acTv mepcoHaIM3aImMy ooy4deHms omnmcaHbl B ucciienosanvm K. Pana [16]. Yuensi oT-
MedaeT IOBbIIIeHre 3(pPEeKTUBHOCTY YIIpaB/ieH!s YueOHbIM MaTepuayioM 1 IIPOIIeccoM,
aJalTVPOBaHHBIM 110/l KOHKPETHOI'O 00y4aroIerocs.
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Uccnenosarenm A. @asai, P. Axap, A. Paman, V. @apxana, M. Acap, [17] paspabo-
TaJIVl IIPOTHOCTMYECKYIO MOJIeITb ISl BBIUMCIIEHNS YCIIeBaeMOCTV CTyIeHTOB, OCHOBaHHYIO
Ha aKaJeMITIecKom ¥ COLMaJIbHO-3KOHOMIUECKOV XapaKTepUCTHKe OOydJaloIuXcs, UTO
IIO3BOJIWIO CTyJIeHTaM IPVHATH pellleHVe O IIPOoJo/DKeHMY 00ydeHs Wi O CMeHe aKajle-
MIY€eCKOVI TPOTPaMMBbI.

CosaHne nepcoHaIM3MPOBaHHbBIX CHICTeM 00ydeHMsl KaK OCHOBHasl 00J1acThb IIpyMe-
HeHMs VICKYCCTBeHHOTO MHTeJUIeKTa B oOpa3oBaHuM BbilesieHa JI. @oH AHOM, TOKTOpPOM
dpwocodpnm, pykosoamreriem komiraauy Duolingo. Ero paspabotka - mpwiokeHne yis
VM3y4YeHMs WHOCTPAHHBIX $3BIKOB, B KOTOPOM 4aT-O0OTbI Ha 0a3e WCKyCCTBEHHOTO
VIHTeJUIeKTa II03BOJISIIOT 00y YaroIIIMCs BeCT KVBble OecefIbl IT0 CUTYaTVBHOMY CLIEHAPIO.

Ilepconaymsanmsi y4eOHBIX MaTepuasloB, aJalTMPOBAaHHOCTb OOpa3oBaTesIbHBIX
TpaeKTOpUM K VMHOUBMAYaIbHBIM IIOTPeOHOCTAM OOydYaloInxcs, a Takke ONTUMM3aIVs
BpeMeHM IIpeliofiaBaTesid 3a CUeT aBTOMaTM3allui OLIeHKM CTyJIeHUecKuX paboT - Takue
oOyacT mpuMeHeHMsI HevipoceTeBbIX TexHosorum sbiaessier ®. [Ix. I'apcus-Tlenansso
[18], mpodeccop Canamankckoro yHmBepcureTa (VcraHvs).

ITporHOoCTVUECKYIO (PYHKIIMIO HEVIPOCETEBbIX TeXHOJIOIMI, BO3MOXKHOCTb VX HpVIMeHe-
HWSL [JI BBISIBJIEHVIs HeOlIpeeJIeHHOCTV IIPY IPVIHATWUN OITVIMaJIbHBIX PellleHVII BbIIesIsieT
rpynma amMepuKaHCKMX ydeHbIx MenymmHckoro mneHrpa Bexkchepa YHwmBepcurera 1mraTta
Orarto J1. M. Ilpeseneruio, b. C. Dpner, [Ix. J1. Pro, K. [Ix. JTrm [19]. OHu oTMeuaroT 11eHHOCTb
VICKYCCTBEHHOT'O MHTeJUTIeKTa PV HeOOXOAVMOCTY OBICTPOro NPVHSTIS pelleHTL.

B 2019 rony B nncTuTyTe FOHECKO 1m1poBoamsiock mcciieoBaHme B 06J1acTyt IpyMe-
HeHVsI VMCKYCCTBEHHOIO MHTeJUIeKTa B oOpa3oBaTe/IbHOM ITpollecce. YueHble MHCTUTYTa
IOHECKO Bo mase ¢ C. JlarrsH 0CHOBHOVI 00/1aCTBIO IPVIMEHEHVISI HeTIPOCETEBbIX TEXHO-
JIOTUV B 00pa3oBaHMM BIIEIVUIV OIITMMM3AIINIO IUIaHVPOBaHW U yIIpaB/ieHns: oOpa3oBa-
TeJIBHBIMI pecypcamii, pa3pabOTKy COIJIaCOBAaHHBIX YUeOHBIX IIPOTpaMM Ha JIOKaJIbHOM,
pernoHaJbHOM, HallMOHAJILHOM ¥ MeXIIyHapOIHOM YPOBHAX CO CTOPOHBI FOCyapCTBeH-
HBIX OpraHoB y1pasieHus [20].

B 2023 rony Ha Oase Yuusepcurera I'onkonra (KHP) mposonwiocsk ncciieioBaHue,
HalIpaB/IeHHOe Ha BblIsIBJIeHMe o0J1acTert IIpMeHeH s ICKYCCTBEHHOI'O MHTeJUIeKTa B BbIC-
meM o0pa3oBaHMIL. B ompoce mpmHMMamM ydacTyie CTyIeHTHI M acIIMPaHThl Ha3BaHHOTO
yHUBepcuTeTa, B pesysibrare nccienosanys C. Yan [21], mpodeccopom YHusepcurera ['on-
KOHTa, ObUIV BBISIBJIEHBI CIJIeyIOIIe IIpeMMYyIecTBa VCIIO/Ib30BaHMsl HeIpOCeTeBbIX TeX-
HOJIOTMVL: VHAVBUIyaIU3alis KPYIJIOCYTOYHOM MOMJIePKKI ¥ ITUPOKMe VcciIejoBaTeIb-
CKI1e BO3MOXKHOCTY MHCTPYMEHTOB VCKYCCTBEHHOTO MHTeJUIeKTa.

T. Berikep, JI. Cmurt [22] paccmaTpmBaroT oOpasoBaTeIbHbIe MHCTPYMEHTHI VICKYCCTBEH-
HOTO MHTeJUIeKTa B pa3HBIX acTleKTax, a MIMEHHO C TPex pasHbIX TOUYeK 3peHVIs: OpMeHTPOBaH-
Hble Ha y4alllerocsi, Op/eHTMPOBaHHble Ha YUIITeIs I OpUeHTPOBaHHbIe Ha CUCTEMY.

P. Jlakun, B. Xommc, M. I'pudpdnrce, JI. b. @opcbe [23] ommcbiBaoT Tpu KaTeropmmn
IIPOrPaMMHBIX ITPUJIOKEHWUI VCKYCCTBEHHOTO MHTeJUIeKTa B 0Opa3oBaHMM, KOTOphIe J10-
CTYIIHBI CETO[JHs: IepCOHaIbHbIe PelleTUTOPbl, MHTe/UIeKTyaIbHasl ITOo[IepKKa COBMeCT-
HOro oOyd4eHMs U MHTeJUIeKTyaJIbHasl BUPTyaslbHas peabHOCTb. OHM OTMeYaloT, 4To, OC-
HOBBIBasICh Ha MOJIEJISIX OOYYarOIIVIXCsl, aJITOPUTMaX ¥ HEeVIPOHHBIX CETSIX, MOXKHO IIPVHMU-
MaTb pellleHNs O My Ty 00y4ueHs OTHeJIbHOTO y4alllerocsi 1 KOHTeHTe [J1d BbIOopa, Ipero-
CTaBJIATh OOyYaroIIMMcsl KOTHUTMBHYIO IIOMOIIIb, a TAaK)Ke BOBJIEKaTh VX B AMaJIOT.

B cBoein cratbe A. 3akapsH [24] ykaseiBaeT Ha OOJIBIIYIO POJIb MCKYCCTBEHHBIX
HeVIPOHHBIX ceTell B pa3paboTKe 00Opa3oBaTeIbHBIX CYICTEM B CBsI3Y C BHeJIpeHVeM Herrpoce-
TeBBIX TeXHOJIOTMV B 00pabOTKy 1 MHTepIIpeTariio MHpopMaImm.
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A. T. Coxkomnosa, A. B. Apxumios [25] paccMaTpmBarOT BO3MOXXHOCTY VICIIOJTB30BAHIS
HerIpoceTer! I CO3qaHs COOCTBeHHO MHMOPMAalIVIOHHO-aHJIUTIYECKOV CUCTEMBI V1 MO-
mesiert IIyOOKOro oOyueHms B By3e.

Urtanbsiackmm yuensinn Y. @pope [26] Takke aklleHTHpPyeT CBOe BHUMaHMe Ha Iep-
CIIEeKTMBHOCTM MCIIOJIb30BaHMs ceTell IIIyOOKoro oOyueHVs, MO3BOJIAIONINX IIOJJlepKaTh
rpotiecc OpIcTporo 1 3 PeKTUBHOTO 00yUeH!s, a TaKXKe OCYIIeCTBUTD Ilepexoy], OT [1acCuB-
HOT'0 K aKTMBHOMY O0y4YeHMIO.

O npumeneHvt Mopierient IiTy0okoro ooydernns 1 RNN (peKyppeHTHBIX HeVIPOHHBIX Ce-
Tel) B 00pasoBaTesTbHOM KOHTeKcTe ity T Takke b. ['o, P. XKam, I'. Cron, C. In, J1. STar [27].
OHu paccMaTpMBarOT BO3MOXXHOCTYM HETIpOCeTell B CO3IaHMI TMOKOV, afallTMBHOV CCTEMBI
oOyueHMs, OCHOBaHHOV Ha MHAMBUIYaJIbHBIX XapaKTePUCTVKaX ¥ YPOBHe 3HaHUM ydJallle-
rocsi, YToObI IT03BOJIUTE YYaIIMMCH JOCTUYB CBOVIX 1iejlerl 0OyJeHNs B KpaTJariiiive CpOKI.

VHTepecHbINT OIBIT PVIMEHEHST HelIpoceTell B 3JIeKTPOHHOM 00ydeHmN OIVChIBaeT A.
I'Ivrara [28] n3 KpakoBckoro TexHOsIOraeckoro yausepcurera. Llebio MHTe UIeK Ty aIbHOV Cl-
CTeMBI IeKTPOHHOTO 00yUeHVIs], ITpeCTaBIeHHOV aBTOPOM, SIBJIIETCS ITOJTyUeHvie 1 3aKpervle-
HVie 3HaHV IIIKOJIBHVKOB ITo opdorpadpvm. DTa crcTeMa OCHOBaHa Ha MHOTOCJIOVIHOVI HEVIPOH-
HOVI CeTV1, ITOCTPaVBaOIIIeTICS IO IIOTPeOHOCTVI 11 BO3MOYKHOCTY 00y JaroITerocs.

Xopsarckne yuensle H. ITasmma-beprapamy, C. Pasuyg, V. I1. MaTuu [29] nsyuanm
TOYHOCTb VICKYCCTBEHHBIX HEVIPOHHBIX CeTell B IIPOrHO3MPOBaHMM OOIIeN OIapeHHOCTI
yuamuxcs. VIX rccieqoBaHMe IIpecTaBiIsieT HeCOMHEeHHBIV MHTepec Kak g TeOpuy, TaK
U 171 HPpaKTVKY BbIABIeHNs Y O0ydeHMsl ofapeHHbIX JleTell, TeM Oosiee UTO IIpUMeHeHe
HevIpoceTer! B 00J1acTV IeJlarornyecKom ICUXO0JIOTMN BCe ellle OTHOCUTEIIBHO PeiKo.

B 2023 romy B wacTHOM yHMUBepcuTeTe TpyXimiibo ObUIO IPOBeIeHo MHTepecHoe 1ccile-
nosanme [30], meMoHCTpUpYyIOITiee GOJIBIIIE BO3MOXHOCTM VICKYCCTBEHHOTO VHTEJUIEKTa
IS BBIABJIEHNUS CTyIeHTOB, IIO[IBepP>KeHHBIX PUCKY aKaJleMI4YecKOIro OTceBa, C IIOMOIIBIO
BeO-TIpWIOXKeHVsI Ha OCHOBe HeVIPOHHBIX CeTerl.

Bce nepeuncrienHble mccieqosaTessiMu cdepbl HpUMeHeHMsT HerrpoceTell B 0Opa3oBa-
HVV HOCAT B OOJIBIIIeVI Mepe yITpaB/IeHueCcKUV 1 aiMUHVUCTPaTVBHBIV XapaKTep, HallpaBJIeHbI
Ha aBTOMaTM3alVI0 OpraHy3allMIOHHbBIX [IPOIIeCCOB, Ha IOIePIKKY IepCOHaI3alV Y VIHII-
BUIya/I3aliiy OOy UeH s, OIIeHKY KadecTBa OOy4eHVIs B BBICIIIeV! IIIKOJIe. bosTbImmHCTBO mIpo-
aHaIM3VPOBAHHBIX HaMV MCTOYHMKOB IIOCBAIIeHbI IIpo0sieMaM CIIOIb30BaHVs VICKYCCTBEeH-
HOI'0O MHTeJUIeKTa B 00pa3oBaHNN IIpeVIMYIIeCTBEHHO B BBICIIIeV! IIKoJIe. JInIIb Mastasd rpyIia
y4eHBIX pacCMaTpPVBaIOT TaKyIo cdepy HMprMeHeHIs HelIpoceTell, KaK IIpOeKTVpoBaHie 1 pe-
aJIM3alysl COBpEMEHHOI'0 yueOHOro 3aHATI HeIIOCPeICTBEHHO yUuTesleM B IIIKOJIe.

Hamn oGHapy»XeHBI JIMIIb edVHNUYHbBIE VCCIIeoBaHMs, Kacaollyecs BOIIPOCOB ViC-
IIOJIL30BaHVIsL HevpoceTeVl [IJId co3Aanns Busyanmsanun. HanpumMep, yuensre MockoBcKoro
ropopackoro nearorndeckoro yausepcutera E. C. Tepexosa, H. H. ITyuxosa, JI. B. Hosu-
KOBa OIHVIMM 13 IIePBbIX [IPOaHAJIM3MPOBaJIV BOCTpeOOBaHHOCTD MCIIOJIb30BaHMs Helpoce-
TeVl [IJ14 pellleHys yueOHBIX 3a/Ja4, B YaCTHOCTM 3a/ia4 TBOPYECKOro YPOBH: B 001acT 11300-
pa3suTeIbHOrO MCKYCCTBa U AM3aliHa. YueHble BUIAT B HeIPOCeTeBbIX TeXHOJIOTMSAX PYHK-
LIVIIO aBTOMAaTM3allil YacTy Py TUHHBIX IIPOLIeCcCOB (peTyIInpoBaHe, yiIydllleHre KayecTsa
M300pakeHN 1, co3jaHe TeKCTYp U IaTTepHoB). KpoMe TOro, aBTOpBI OTMeUaIOT, UTO «Cre-
HepUpOBaHHbIE 1300pa’keHVIsI MOTYT CITy>XKUTh pedpepeHcamy, obecriednBasi 00y daroMcs
aJIbTepHATMBHBIV MICTOUYHVIK BU3YyaIbHOV MHQOpMaIINI 11711 BOOXHOBeHMs» [31].

Bmecre ¢ Tem cireyer oTMeTuTh O0JIBIIIOE 3HaUEHME BU3YyaIM3allUM B IIpoliecce 00y-
YeHNsI COBpeMeHHBIX JeTel U IIKOJILHMKOB. Ha 3T0 ykasemBaet, B wactHOcTH, I1. H. Buno-
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rpazioB, KOTOPBIV pacCMaTpUBaeT IIOHATVIE BU3YaJIbHOV KYJIBTY PBI JIMYHOCTH KaK JIMYHOCT-
HOro 00pa3oBaHs, peryIMpyIOIIero B3aIMOOTHOIIIeHIe YeJIoBeKa V1 OKPY>Kalollle ero Bu-
3yaJIbHOVI Cpe[ibl, ee TeHe3nca 1 PYHKUMUI. ABTOp CIIpaBeIMBO OTMeYaeT, YTO «BU3yaslb-
Hag KyJIbTypa 3aTparmBaeT Bce 00IacTy IeATeIbHOCTY Ha pa3jINIHbIX STallaX B3POCIIeHV:
B [JOIIIKOJIBHOM BO3pacTe, KOTTIa CUCTeMOOOPasyIOIIM B TIO3HAHMM IIKOJIbHMKA SBJISeTCA
IIpOIIecC BOCIIPVATYIS; B MITafIIIIeM IIKOJIbHOM, KOT/a ITporiecc 00ydeHMs TpeOyeT Oophl Ha
HaIJIAIHOCTD; B IO POCTKOBOM, KOTTIa B 3HAUUTEIILHOV Mepe ¢ OIIOPOVI Ha 3pUTeJIbHBIV 00-
pa3 pa3BuBaeTcs IIPOLIecC COIMAIbHOTIO TTIO3HAHIS; B IOHOIIIeCKOM, KOT/la OBJIajieHIe Hayd-
HBIMI 3HAHMSIMU C OIIOPOVI Ha COBpeMeHHble TeXHIUecKe CpefCTBa U MX IIPaKTIIecKoe
HIpUIMeHeHVe HeBO3MOXXHBI 0e3 1CII0JIb30BaHVIs BU3YaIbHOTO MBIIIUIeHs» [32].

B uccnenosanvm E. E. Anekceesoint [33], mocsdiieHHOM Ipo0iieMaM BU3yaIn3alin
MHMOpManmI B yOIOBUSX IM(PPOBOT 00pa3oBaTe/IbHON Cpe/Ibl, TOIUepKUBAETCs, UTO yBe-
maeHne oObeMa yueOHOro MaTepasia BEIHYKIEHHO BefleT oOydarorierocs K Heooxomymo-
CTU HelIpepBIBHO 00pabaTreiBaTh HOTOKM MHMOpMaIM - KaK y4eOHOT, TaK 1 BHey4eOHOT,
YTO, B CBOIO Ouepeb, IPMBOAUT K HEOOXOOVIMOCTM VICIIOJIb30BaTh MHHOBAIIVIOHHBIE VIH-
CTPYMEHTBHI BU3ya/In3amim 11 poBOro KOHTEHTa, KOTOPBIe CIIOCOOCTBOBasIV OBbI ee BOCIIp-
ATVIIO, aHAJIN3Y, 3aIIOMIMHAHWIO, VIHTePIIPETAIMN ¥ BOCIIPOV3BEIEHIIO.

AHari3 amTepaTypbl IMOKa3blBaeT 3HAYMUTEIBHBIVI IIOTEHIMal VICIIOIb30BaHVIA
HeVIPOCeTEeBBIX MHCTPYMEHTOB B 00pa3oBaHNIM, OMHAKO VX BHEApeHVe 3aBUCUT B IIEPBYIO
ouepeb OT TOTOBHOCTY IIpeliofiaBaTesIeVl K MHHOBALIVISIM ¥ HaJT4s MOTVBALIVIN [IJIs IIPU-
MeHeHMS VICKYCCTBEHHOTO MHTeJUIeKTa HeIIoCpeICTBeHHO ItemaroroM. Ha Harm B3z, ox-
HVIM 13 MOTMBUPYIOIINX (PaKTOPOB MOXET OBITh SHEeprocoepexeHme Tpymo3aTpaT 1 Bpe-
MEHW YUIMTeIsd Ha IIOATOTOBKY K y4eOHOMY 3aHSTIUIO, JOCTUTAOIIVIXCS, B YaCTHOCT, 3a CHeT
11e71eCO00Pa3HOTO MCIIOIb30BaHVIS JOCTYITHBIX HETIPOCETETL.

Mertononornueckas 6a3a ncciaenosanms / Methodological base of the research

OsazieHne 00y4JaOImMMICST HayYHBIMY 3HAHVSIMU C OIIOPOVI Ha COBPEMEHHBIe TeX-
HUYeCKVe CPeJICTBA U VX IIPAKTIYeCcKoe IIpYMeHeH e HEBO3MOXKHO 0e3 MICTIOTh30BaHS BU-
3yaJIbHOTO MBIIIUIEHNS, a IPVIMEHNTEIFHO K COBpeMEeHHOMY y4eOHOMY mporieccy - 6e3 co-
3gaHVs BU3yaymsaumy yaeOHov nHdopMarim remarorom. [1pu mpoekTnposasmm coBpe-
MEHHOTO 3aHATV IIeJarory BaXHO YUMUTHIBATh OCOOEHHOCTM BOCHPVIATVS MHAOPMALIN
COBpeMeHHBIMM IeTbMM-BU3yajlaMy, IIpefCTaBUTeIAMI IU@PoBOro nokoseHus. KakoBel
BO3MOYKHOCTV HerIpoceTe ISl CO3[IaHNs BU3yaIn3aiy MHOpMalny Ipy IPOeKTUpOBa-
HUM cOBpeMeHHOro y4yeOHoro 3ansaTus? Kakme KpuTepum MOTYT CTaThb OCHOBaHUEM IS
BbIOOpa ITeJaroroM CpezICTB MCKYCCTBEHHOTO MHTesulekTa? KakiM TO/DKHO OBITh CpeficTBO
METOIMYECKOTO COITPOBOXKIEHNS TIeflarora B IIpoliecce BEIOOpa M MCIHOIB30BaHMs I po-
BBIX pecypcoB, B TOM 4liciIe HeripoceTe? DTO BOIIPOCHI, KOTOPbIe BbITEKAIOT 13 TpeOoBaHMIA
K COBpeMeHHOMY 00pa30BaHMIO 1 TpeOyIOT pelleHs.

Llestpro MicCIIeIOBaHMS SIBJISUICS. CPaBHUTEIBHBIV aHAJIN3 VICIIOJIB30BaHVS HEVIPOHHBIX Ce-
TeVl, COflep>KallMXCsl B 3JIeKTPOHHOM KOHCTPYKTOpPe ypoKa «J Iyurmit dppoBovt ypok», IyIsd
cosraHus y4eOHOV BU3yasIi3allii Ha OCHOBe OITpoca ITearoros Yamyprckon Pecry Gkt

Peaym3ariyvist JaHHOT 11eJM HOTpeOoBasla pellleH s psfia 3afiad: IIPOBeCTV aHaIVN3 aKTyasIb-
HOVI Hay9HOVI JIMTEPaTyPhI IO TeMe, pa3padoTaTh aHKETY ¥ IIPOBECTY OIIPOC [T IOy IeHVIsT VH-
dpopmariym 1o mpodiieMe ccrieIoBaHsL, 00pPabOTaTh 1 IpOaHAIM3MPOBaTh Pe3ysIbTaThl OIIpoca.

['vroTesa coCTOUT B TOM, UTO OOJIBIIVIHCTBO II€arOroB VICIIBITHIBAIOT IIOTPEOHOCT B VIC-
TIOJTL30BAHMVI HEVIPOHHBIX CeTeVI C IeJIbI0 CO3MaHVs BU3yIn3alinyl, HeoOOXOAVIMOCTh IIpVIMe-
HeHVIsI 1IMPOBBIX IIPMEMOB C HEVIPOHHBIMY CeTSIMM caMasi BBICOKAasl Ha Tallax MOTVBALV U1
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aKTyaIM3alliy 3HaHWUVI, OCHOBHBIE KpUTepUV BEIOOpa HerpoceTer ITefiaroraMy CBsI3aHbl C J10-
CTYITHOCTBIO pecypca, BpeMEeHHBIMY 3aTpaTaMy Ha €ro MCII0JIb30BaHMe, SCTETMYHOCTBIO IIOJTy-
UeHHOTO HPOJIyKTa, I1e71eCO00Pa3sHOCTBIO ero MCIIOJIb30BaHVs Ha [JAHHOM 3aHSI TV

Mertoposoraeckort OCHOBOM VCC/Ie[IoBaHMs ITOCTYXIWIV paboOThl OTeYeCTBeHHBIX U
3apyOeXXHBIX yUeHBIX I10 JJaHHO ITpo0JieMe, Hay4Hble CTaTby B MI3JaHWsX, HIEKCUPYeMbIX
B IIPM3HAHHBIX OTEUECTBEHHBIX U 3apyOeXXHBIX HayKOMeTPpUYeCcKMX CrcTeMax.

OCHOBHBIM METOJIOM VICCIIe[IOBaHNS SIBJIeTCA aHKeTHPpOBaHMe, KOTOpOoe HOCWIIO aHO-
HVIMHBIV ¥ TOOPOBOJIBHBIN XapakTep. AHKeTa BK/IIouasia B ceOs 1Ba OTKPBITHIX («C KaKow
LIeJIbIO Yallle BCero BeI mcronib3yeTe HeMIpOHHBIE ceT B 00pa3oBaTeIbHOM IIpoliecce?»;
«YTo0 siBIIsIeTCs IS Bac IPUOPUTETHBIM PV BBIOOpe HepoceT IJId CO3IaHVs BU3yasIu3a-
LW ?») ¥ OAVH 3aKPbITEIV BoItpoc («Kakyro HelpoHHYIO ceTh 13 HepeunceHHbIX Bbl mpu-
MeHsgeTe yYallle ApyTuX [IjId peansaliy odpasoBaTesIbHOIO IIporiecca?»). Ob1as BpiOOpKa
cocraswia 300 gestoBek. B ompoce nmpuHsIM y4yacTyie IleJarory pasinyHbIX PeIMeTHBIX
HalTpaBJIeHVI ceMHa/I11aTy o01ieobpa3oBaTesIbHbIX IKOJI Y AMy pTcKom Pecriy Ok, cpe-
HUVI BO3PAcT PeCIIOHIeHTOB COCTaBWI 47 JIeT.

J1oIoTHMUTeTbHBIM MEeTOIOM VCCIIeOBaHNs CTaJl aHaIU3 CTaTUCTUKYM KOJIMYeCTBa U
JUIATEJIBHOCTU IIPOCMOTPOB BUAEOMHCTPYKUMI K HUEPOBBIM pecypcaM camTa JIydIlni-

1P POBONYPOK.P.

PesynbraTh! ncciieqoBanmsi / Research results

AHaymsipyeMble B IaHHOVI CTaThe HeVIPOHHBIe CeTH SIBJIAI0TCS YacThIO 1 POBOro Kojieca
KaK OTHOTO W3 pas/iesioB 3JIeKTPOHHOIO KOHCTPYKTOpa ypoka «Jlyummm nydpoBon ypok».
JlaHHBIVI KOHCTPYKTOP VIMeeT BUJI, caTa C JIOMEHHBIM MIMeHeM JIy YL POBOIY POK.pd.

Ha masHBII MOMEHT aBTOpCKast Bepcus 11 poBoro Kojleca BKIo4aeT B ce0s 117 mmd-
POBBIX PeCyPCOB, Cpefrt KOTOPBIX COAEP>XKUTCS ceMb HeVIpOHHBIX ceTerl. BmecTe ¢ Tem B Oiu-
Kavilree BpeMs IUTAHMPYeTCs pa3MellieHrie OOHOBJIEHHOVI Bepcuy I POBOro Kosieca, B KO-
TOPYIO0 OyAyT BKIIIOUEHEHI ellle NIeBATh HeMpPOHHBIX ceTert. Ha puc. 1 mpencrasieHsl Bce
HeVpoceTy, BOIIe/IIVe B 3JIeKTPOHHBIVI KOHCTPYKTOP ypoKa «JIyurmit nydpoBot ypok»,
HacTosAIIIeN 11 OOHOBJIEHHOVI BEPCUTA.

cospauve >
uso6paxenmii kandinsky Wenespym Ideogram Al
reHepauyusa TEKCTOB ya ndexG PT G lgaChat ChatG PT Rytr
oo litmaps perplexity.ai  beta.diffit.me chefdroyd
K/IlOUeBOMY CNIoBY
co3gaHue ayano app.yoodli.ai app.songr.ai gliglish.com ilieRai
daiinos

Puc. 1. Heiiponnvle cemu, codeprxaujuecs. 8 yugppobom kosece 31ekmpoHHO20 KOHCMPYKIMOpa ypoka
«Jlyuuwui yugppoBou ypox»
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[TepeunciieHHbIe pecypchl pacIipeiesieHbl II0 TpeM ceKTopaM I poBoro Kojeca: 3a-
nommHanue (Kandinsky, Illenespym, Ideogram Al), monmmanme (yandex GPT, GigaChat,
ChatGPT, Rytr, litmaps, perplexity.ai, beta.diffit.me, chefdroyd) n anaims (app.yoodli.ai,
app.songr.ai, gliglish.com, murf.ai). Bce pecypce! 1imdposoro koseca opueHTHpOBaHbI Ha
VICTIOIb30BaHNe yUnTesleM, a He OOydJaroImmMcs, YTO OIpene/IIo IIpejIosKeHHOe BBIIIe
pacIiosiokeHve HeVpOHHBIX ceTevl IT0 ceKTopaM I poBoro Koseca.

B pesymnprare opoca 300 ntegaroros YoMy pTckon PecriyOmky pasiinuHbIX IpeaMeT-
HBIX 00JIacTev O IIeJIV MCIIOJIb30BaHMS MMM HEVIPOHHBIX ceTell B 00pa3oBaTesIbHOM IIpO-
11ecce OOJIBIIMHCTBO OIPeesIIo ee KaK co3daHve n3o0paxeHui — 143 pecrioneHTa (CM.
puc. 2). Ompoc 6bUT cocTaB/IeH pa3paboTyrKamy 3JIeKTPOHHOTO KOHCTPYKTOpa ypoKa 1 Co-
CTOSUI V13 OITHOT'O BOIIpOCa C BEIDOPOM BapMaHTa OTBeTa, BBIOpPaTh MOXKHO OBUIO TOIIBKO OVH
IPUOPUTETHBIV BapuaHT. Onpoc ObUT IpOBeieH B paMKax pecity OIMKaHCKOV aBI'yCTOBCKOT
KoHpepenuyu B 2023 rofy B OHJIaH-dOpMaTe IIOCPeCcTBOM cepBrica Quizizz.

160

140

143

]
s

g

KOJIMUCCTBO PCCITOH/ICHTOB
2 8

"
s

co3IaHne H300paKe il TeHepals TEeKCTOB TIONCK IIO KIIFOYEBOMY  CO3HaHHe aynano ¢ailtos
CTIOBY
Ha3HAYCHHUE HCIIONb30BaHIs HelipoceTeli

Puc. 2. Leav ucnoav3obanus netipocemeil 6 0bpaszoBamenvHom npoyecce

AHayms1pys oIy YeHHble JaHHbIe, MOXKHO KOHCTaTPOBaTh BHICOKYIO ITOITYJITPHOCTD
NpUMeHeHWsl BU3yaIn3aluiy IIpy IIOATOTOBKe yuuTesleM ypoKa. PesysbraTel IpoBeieH-
HOTO oIpoca KOHKPeTM3MPOBaJIM ¥ OIpedeIvIn IIpeMeT HacTOLIIeN CTaTbi — CpaBHU-
TEeJIPHBIVI aHA/IVI3 HEVPOHHBIX CETEV, COOEPXKAIMXCS B JIEKTPOHHOM KOHCTPYKTOPEe ypoKa
«Jlyummmn 1 poBoit ypok» I cO3AaHMs yueOHOV B3y ayIn3aliii.

Bre16op HertpoceTn 11t 0Opa3oBaTelIbHBIX IiejIell 3aBUCUT OT IIOCTaBJIeHHbIX 3a7ad 1
TpeOoBaHWI, IIpedbsIBIIIeMbIX yUnTeleM K reHepaTtopy m3oopaxenuit. Tak, u3 cogepxa-
IIMXCS B 97IeKTPOHHOM KOHCTPYKTOpe HellpoceTel 110 CO3aHMIO BU3yaIn3alluy TPpY Halle-
JIleHbl Ha TeHepaluio mM3o0paxeHms o TekcropoMy 3arpocy (Kandinsky, Illemespywm,
Ideogram Al). byt npoBenen ananms pyHKIIMOHaIA BCex ITepeunciIeHHbIX HellpoceTerl 10
TaKMM KpUTepysiM, KaK paclio3HaBaHMe PyCCKOSA3bIUHBIX 3alIpOCOB, KOJIMYECTBO IIpesijlara-
eMBIX BapMaHTOB Ha KaXIbIVl 3aIIpOC, BpeMsi FreHepaly n300pakeHns, 3CTeTUUYHOCTDb BU-
3yaJIbHOVI MTHOPMAaIINM, COOTBETCTBIE BU3yaJIbHOM MHPOpMaIm 3arpocy. JJaHnHble Kpu-
Tepuy ObUIV BEIOpaHBI B X0ofle orpoca 137 yuuTesien obieobpasoBaTesibHbIX IIK0JI. Orrpoc
mpoBoamIics B OKTsi0pe 2023 rosma, ObUI IIpeicTaBIIeH B BJle OTKPBITOM (POPMBI C BOIIPOCOM
«YTo siBIIsieTCs I Bac IIPUMOPUTETHBIM P BEIOOPe HerrpoceTH I CO3IaHMs BU3yasIn3a-
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unmn?». B pesynpraTe 00pabOTKIM OTBETOB, JAaHHBIX PeCIOHIIEHTaMV, ObUIN BBISBIIEHBI I10-
BTOPSAIOIIVIECS OTBETBI, OHU U CTaJIi KpUTEPUSIMIU CPaBHUTEILHOIO aHaJIM3a HEeMPOHHBIX

ceTev 110 CO3IAHMIO BU3yaIM3alinm (CM. TaOJInILy).

CpaBHI/ITeJ'IbeIﬂ aHaJIn3 HeﬂPOHHBIX ceTe I10 CO3aHMIO BU3ya/Ivi3alinm

HaumenoBanue Pacnosna- | KoauuecmBo | Bpemsa eenepa- Icmemuu- CoomBem-

pecypca Banue pyc- | npedaaeae- | yuu uzobpaxce- | Hocmv Busy- | cmbue 6u-

ckoA3bIu- | Muix bapuan- HUA AAbHOIl UH- 3YasvHOll

HBIX 3anpo- | mob Ha Kax- Gdopmayuu ungpopma-

cob Ovlil 3anpoc yuu 3a-
npocy

Kandinsky + 1 30 cexyHp, + +
Ilepespym + 4 60 cexyHI + +
Ideogram Al + 4 30 cexyHp, + +

DyHKIIMOHAI TIepeuVicJIEeHHBIX HEVIPOHHBIX CeTell IpeIHa3HaueH IS OCYIIeCcTBIIe-
HUSI aHAJIOTMYHBIX JEeVICTBUN - CO3[JaHMs MHOTOYHKIIMOHAJIBHOV BU3ya/IM3aluy y4eO-
Horo HasHaueHUs. Ilo pesysibraTaM Halllero CpaBHUTEJIBHOIO He3aBMCHMOTO aHaIn3a
HamoOosiee 3P PeKTUBHON siBjIsieTcsl HelipoHHas ceTb Ideogram Al - mmpu OblcTpont reHepa-
vt m3obpakennit (30 ceKyHm) mpeqiaraeTcs cpasy deTblpe BapmaHTa. [lo ocTasbHBIM
KPUTEPSIM BCe HEIPOCETV COOTBETCTBYIOT 3asIBJIEHHBIM KPUTEPVISIM.

Ji1a ocy1riecTBIeHMs IPUBEeHHOIO BhIIlle CPaBHUTEILHOTO aHasI3a BO BCex Iiepe-
YICIIEHHBIX HEVIPOHHBIX CeTsIX HaMM ObUT cpOPMYIIMPOBAH OIVMH M TOT )K€ TEeKCTOBBIN 3a-
IpocC - «Iyuum 1mdposort ypok». Ha puc. 3 mpecrapiieHb! Bee 10Ty umBIIvecs 13o0pa-
JKeHVS.

Kandinsky LWeaespym Ideogram Al

Puc. 3. Ilpumepot ceenepupoBartivix u300paxenutl
8 HeTlPOHHBIX CEMAX N0 3aNpocy «AYUuuil Yyugpoboi ypox»

ITo pesysnbraram mroroporo aHkeruposanwus 300 yumrernenn Yamyprckoit Pecrry©6-
JIMKY, CUCTeMATUYHO MCIIOJIb3YIOMIVX JIEKTPOHHBIVI KOHCTPYKTOP ypoKa «JIyurmmit myd-
poBOVI ypOK» OoJlee OHOTO rofa, MCIIOJIb3YIOMIMX 00O3HaUeHHbIe B CTaThbe HeVIPOHHBIe
ceTy B 0Opa3oBaTeIbHOM AesiTeIbHOCTIM, CaMOVI HOIYJISPHOM B VICIIOJIb30BaHMN Hevpoce-
TBIO U3 IlepeulcIeHHbIX cTal poccuiickuit pecypc Kandinsky (120 pecrioHzeHTOB), caMbIM
HeronyJisipHbIM - Ideogram Al (32 pecnionenTa). OOI1asd KapTyHa MCIIOIB30BaHNS aHa-
JIM3UPYeMBbIX I POBBIX pecypcoB IIpeficTapieHa Ha puc. 4. OTMeTIM, UTO PeCcIIOHeHThI
MOIJIV BBIOpaTh TOJIBKO OIIMH BapuaHT oTBeTa. Opoc ObUI cocTaBjieH pa3paboTdmKamu
3JIEKTPOHHOTO KOHCTPYKTOPa M COCTOSII M3 OIHOTO BoIIpoca: «Kakyro HemmpoHHYIO ceThb 13
IlepevlCIIeHHBIX BB VICIIOJIb3yeTe Yallle BCero?», BApyaHThI OTBETOB ObUIM yKa3aHBbI.
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Kandinsky ITenenpym Ideogram Al HeHpoCeTH Ui HWHAS HEHPOCETh
CO3JTAHIS

BH3yaJIH3alue He
HCITOTR30BAN(a)

BapHaHT OTBETA

Puc. 4. Oyenxa HenocpedcmBernnoeo npumeHeHus HePOHHbIX cemel
10 co30anuio Busyaiusayuy yuumesamu Yomypmexon Pecnybauxu

B uTorosom aHkeTrpoBaHMM yUmTeIIs HOSCHWIV CBOVI BRIOOD JIviepa TeM, YTO pecypc
Kandinsky mnmMeet poccurickoe ripomcxoxmenme (paspaborumk - Coep), HOHATHBIN MHTEP-
devic, mo3BosIsieT co3maBaTh Bapuali N300 pakeHns 110 3aJaHHOMY CTWIIO, [JOPVICOBLIBATh
He7IOCTaroIIVie YacTy M300pakeHVsl VIV M3MEHSITh ero 110 TeKCTOBOMY OIVMCaHUIO, CKadu-
BaTh IIOJTy4YeHHble KapTuHKN B (popmaTe PNG wm JPG, mHe TpebyeT perucrparmm, mom-
IVCKV VIV OIUIaThl 3a wucHosib3oBaHMe. HemocTaTouHOCTh BBIOOpa pecroHIeHTaMU
Ideogram Al MoXHO 00BICHUTE HEIIOIYJIAPHOCTBIO ero B Poccum B ¢BSI3M ¢ MHOCTpaHHbBIM
IIPOVICXOXX/I€HVEM, a COOTBETCTBeHHO, PVICKOM HEKOPPEKTHOI'O IlepeBo/ia Ha PYCCKUM SA3bIK
U IIpeKpallieHrieM PyHKIVOHMPOBaHWs Ha TeppuTopun Poccnt B CBA3M ¢ CAHKIIVSIMIAL

OrtnenbHOrO BHMMAaHMA 3acIyXMBaeT yKasaHMe pecloHIeHTaMM COOCTBEHHOIO OT-
BeTa K BapuaHTy «MHas HeVpoceTb» IPOBeNeHHOro aHkeTvposaHms. VI3 28 uesnosek 20
(71%) npenyarator BapuanT Autodraw. HassanHast HemtpoceTs oT koMmanumn Google vic-
II0JIb3YeT VICKYCCTBEHHBIVI VIHTeJUIeKT Il paclio3HaBaHMs HaOpPOCKOB IOJIb30BaTesIell U
IpeBpallleHNs UX B IIpodeccroHaIbHble PUCYHKN. DTOT MHCTPYMEHT II03BOJISIeT OBICTPO
IpeBpalllaTh IPOCThIe 3CKM3bI B BHICOKOKauYeCTBeHHbIe MKOHKM U WJUIIoCTpari. Takmm o0-
pa3oM, OKoJjIo 7% BCeX pecIIOHIEeHTOB HyXIIaloTcsl He B TeHepaly M300pakeHn 1, a B MH-
CTPyMeHTe «yMHOT0» PVCOBaHWS [JIs1 y4eOHBIX I1eJIer.

B mrone 2024 roma GpU1a OCyIlecTBIIeHa IIPOBEPKA peIlpe3eHTaTVBHOCTY BEIOOPKM IT0-
JTy4eHHBIX Pe3yJIbTaTOB aHKeTUPOBaHMs ITIOCPeCTBOM aHaJIy3a CTaTUCTUKI KOJIMJYecTBa v
JUIATEJIBHOCTY IIPOCMOTPOB BUAEOMHCTPYKIMI K HUEPOBBIM pecypcaM camTa JIydIni-
mdpoBonypok.pd. B xome ykazsaHHOro aHasjmsa BUIEOMHCTPYKIMI K IUQPPOBBIM VH-
crpyMmenTaMm Kandinsky, Illenespym, Ideogram Al BeIsscHWIOCH, YTO pe3yJIbTaThl OIIpoca C
JaHHBIMM CTaTUCTUKIM IIPOCMOTPOB coBHanaroT (cM. puc. 5). Ilepuor 3armmpoca cTaTUCTUKM
coctaBwI aBryct 2023 ropa - vroHb 2024 rofa, yYUTBIBJIVICH TOJIBKO JaHHBIE TPV IIPOJIOJI-
JKUTEeIBHOCTHU IIPOCMOTpa BCeX B0 CBhIIIIe 75 % IINTeIbHOCTY BCeVl BUIeOMHCTPYKITUNL.
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COACPIKaHNEC BUACOUHCTPYKIINU

Puc. 5. Hannvie cmamucmuxy npocmompob 6udeouncmpykyui caiima 31eKmporHHo20 KOHCHpYKmopa

LIndpoBoe Kosteco 371eKTPOHHOI0 KOHCTPYKTOpa ypoKa «Jlyummmit g poBov ypoK»
COZIEPXXUT MKOHKM IIPOaHAJIM3MPOBAHHBIX B HACTOSIIEN CTaThbe HEeVIPOHHBIX CETeV B CEK-
TOpe «3allOMMHaHVe». DTO CBA3aHO C dTallaMy YPOKa, Ha KOTOPBIX YUUTEJISIMY IIPVIMEeHSI-
IOTCSI CTeHepUpOBaHHBIe M300paxeHws. [Ipexme Bcero, 3TO 3TaIbl MOTMBAIIM VI aKTyaIu-
3alMy 3HaHWUV, Ha KOTOPBIX OOYYaroIIMMCs CTaBATCs 3a7auyl 10 POpMyIMPOBaHUIO TeMbI
IIPEe/ICTOSAIIEro YpoKa MM BEIOOPY BEpHOIo M300pakKeHNs PV OTBeTe Ha 0000IIarommii
BOIIpOC 110 mponaeHHoN Teme. IToMmMo 3Toro creHepupoBaHHBIE M300pakKeHMs MOTYT
OBITh 1CII0JIb30BaHBI ISl COCTaBJIEHVS] BU3yaIbHOV JIEHTBI BpeMeH! 1 OIlpeiesIeHNsl XPo-
HOJIOTMV TeX VUV VIHBIX SIBJIEHUV VIV COOBITMY (HaIllpuMep, Ha ypoKax mcropun). Takme
M@ poBble IIpreMbl yKe OIMcaHbl Ha camTe «JIydrmi mydpoBon ypok», OfHaKO cOBpe-
MEHHBIVI yUWTeITh I0JDKEeH HelIPePhIBHO 3aHMMAThHCS CaMOO0Opa3oBaHeM B YacTV Pa3BUTIA
VIHTEJUIEKTYJIbHBIX CHICTEM VI TEXHOJIOTVIV TPV IIPOEKTUPOBAHMV METOAVK M TEXHOJIIOTUV
nperniogasanvs. [ Tpy 5ToM yacTHBIE METOIVIKY IIPEIIogaBaHIs AVICIIVIUIVIH TOJDKHBI 3BOJIIO-
VOHWPOBATh MPUMEPHO C TOW XX€e CKOPOCThIO, UYTO ¥ IBOJIIOIIMOHMPYIOT CHCTEMBI VICKYC-
CTBEHHOI'O MHTEJUIEKTa.

3akarouerue / Conclusion

Tema mccnenoBanMs, cBsi3aHHAsI C IIpUIMEHEHVEM HEVIPOHHBIX CeTeV I CO3IaHVIS
y4eOHBIX BU3YyaIV3aIiiil, IIpeICTaBIIgeT OOIBIIION MHTePeC M 3HAYMMOCTb [IJI TEOPWIL 1 00-
pa3oBaTeIbHOV MPAKTUKN. B Xome paOoThl ObUIN 113y4eHBI BOSMOKHOCTYI IIPVIMEHEHIS VIC-
KYCCTBEHHOTO VIHTeJUIeKTa IS CO3aHVIs M300paKeHM I, KOTOPbIe MOTYT OBITh IIPMMeHEHBI
TIIeZJarOroM B IIpoliecce IIPOEeKTMPOBAH VI IIPOBEAeH S YIeOHbIX 3aHA T

BBUTO BBISABIIEHO, UTO OOJIBIIVIHCTBO II€HArOrOB VICIIBITHIBAIOT IIOTPEeOHOCTD B VICIIONb-
30BaHMM HEVIPOHHBIX ceTel ¢ 1eJIbio co3gaHms Busyanmsarum (143 u3 300 pecioHieHTOB).

briaromapst mpoBeleHHOMY VICCIIEIOBAHMIO IIPOWM30IIIeNT IeTaIN3POBaHHbIN aHaI3
TpeX W3 IepedNCcIIeHHBIX HEVIPOHHBIX CeTell B KadeCTBe VMHCTPYMEHTOB BU3yasIM3allui
yuebHoro HasHaueHMs (Kandinsky, llenespywm, Ideogram Al). B xome orpoca pecriosieH-
TOB OBUIO BBISIBJIEHO, YTO CAMOVI ITOITYJIIPHOVI 13 HUX siBjisieTcs HevtpoceTb Kandinsky. Yan-
TeJIsI TIOSICHMIIVI CBOVI BBIOOD JIMiepa TeM, UTO Pecypc MIMeeT POCCUVICKOe IIPOVICXOXK/IeH e
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(paspaborumk - COep), HOHATHBIN MHTepeVic, IT03BOJISET CO3IaBaTh Bapranuy n3obpaxe-
HMS 110 3aJIaHHOMY CTIJIIO, JOPVMCOBBIBATh HEIOCTAOIIVIe YacTV M300pakeHNs VIIN U3Me-
HSITh €T0 10 TeKCTOBOMY OITMCaHMIO, CKauMBaTh IIOJIy4YeHHble KapTUHKN B popmaTte PNG
wn JPG, He TpebyeT perucrparivmy, IOANVICKY VIV OIUIATHI 3a UCIIO/Ib30BaHe.

AHajmM3 CTaTUCTMKM IIPOCMOTPOB BUIEOMHCTPYKUIWUII TIOATBEPAI pe3yJIbTaThl
ompoca. [Tpu ananm3e KodecTsa J00aBIeHNUI IM(POBBIX IPUEMOB B I11a0JIOHBI TEXHOJIO-
I'YEeCKVIX KapT YPOKOB OBUIV BBISIBIIEHBI T€ 3TAIlbl YPOKOB, Ha KOTOPBIX HEOOXOIVIMOCTb
HpyMeHeHMs [ POBBIX IPVEMOB C HeVIPOHHBIMM CeTSIMV caMasi BBICOKas — 3TO 3Tallbl MO-
TUBALIVM U aKTyaJIM3ary 3HaHUL.

[TpaxTiueckast 3HAUMMOCTD IIPOBEIEHHOTO VCCIIeOBAHN 3aK/II0UaeTcs B JopaboTke
3JIEKTPOHHOTO KOHCTPYKTOpa ypoKa «Jlyurm mydpoBoit ypoK» ITOCPeACTBOM BKIIIOUe-
HVISI B HETO HEVIPOHHBIX CeTell B KauecTBe MHCTPYMEHTOB peaIn3aliiit TexX VIV MHBIX IIpH-
€MOB IIpOBefIeHNs YpOoKa Ha OCHOBe BU3yaym3alini. HevipoHHBIe ceTit B KOHCTPYKTOpPE CH-
CTeMaTM3MPOBaHBI 10 YPOBHSIM MBICJIUTEIBHOV IeATeIbHOCTI 00yJaromyXcs: 3alloMIHa-
Hue (Kandinsky, llenespym™m, Ideogram Al), monmmanme (yandex GPT, GigaChat, ChatGPT,
Rytr, litmaps, perplexity.ai, beta.diffit. me, chefdroyd) v amamms (app.yoodli.ai, app.songr.ai,
gliglish.com, murf.ai). B pe3ynprare B 00HOBIIEHHYIO BepCHIO IIMPOBOrO Kojleca B CEKTOP
«IIOHMMaHMe» Jo0aBjleHa HelpoHHas ceThb Autodraw, KoTopast ObUla BbISBIIEHa Kak 3d-
dexTMBHas B X0Ile oIpoca pecroHAeHTOB. bella paspaboTaHa BUIEOMHCTPYKINS II0 pa-
OoTe B maHHOM pecypce U Jo0aBjIeHa Ha CaliT 3JIEKTPOHHOTO KOHCTpykTopa. O030p BO3-
MO>KHOCTEVI BCeX ITepeurICIIeHHBbIX HEeVIPOHHBIX ceTell ObUI BKIIIOYEH B KadeCTBe OTHOV 3
TeM Ky PCOB ITOBBIIIEHNS KBIVPVKALIVV II0 IIPAKTIYeCKOMY IIPVMEHEHMIO 3JIEKTPOHHOTO
KOHCTPYKTOPa yPOKa, peayIn30BaHHbBIX Ha 0a3e permoHaJIbHOTO MHCTUTYTa Pa3sBUTISA o0pa-
30BaHM, YTO TaKKe OTpakaeT IIpaKTIdecKoe 3HaueHe IIPOBeIeHHOTO MCCIIeIOBaH .

[TprmeHeHMe HEVIPOHHBIX CETEVl B 00pa30BaHMI — BOIIPOC aKTyaIbHBIN 11 00Cy>kIae-
Mem. Ilemarormdyeckomy cooOImiecTBy TpeOyeTcsl He TOJIBKO afalTHMpOBaThCsS K M3MeHe-
HVISIM, HO U VICIIOJIb30BaTh VX BO3MOXKHOCTH TSI TOTO, YTOOBI CIielaTh 0OydeHVe MHTepec-
HBIM, aKTyaJIbHBIM [T Y9aIIyXcs 1 KOM(OPTHBIM I IIpelioiaBaTelIelL.

Ccbutkmu Ha ctouHuKM / References

1. NpwuKas MuHucTepcTBa npocselleHunsa PO ot 2 gekabpa 2019 r. Ne 649 «06 yTBepxaeHuu Lienesoit monenu und-
poBoli obpasoBaTensHoi cpeabi». — URL: http://publication.pravo.gov.ru/Document/View/0001201912250047

2. NMpwukas MuHuctepctea npoceeleHnsa PO ot 31 masa 2021 r. Ne 286 «06 yTBepKaeHun denepanbHOro rocyaap-
CTBEHHOrO obpasoBaTesIbHOro CTaHgapTa HayanbHOro obuwero obpasoBaHuA». - URL:
http://publication.pravo.gov.ru/Document/View/0001202107050028

3. Mpwukas MuHuctepcTBa npocseleHns Poccuiickoit ®egepauymm ot 31.05.2021 Ne 287 «06 yrtBepaeHun dpeae-
panbHOro rocyfapcTBeHHOro o06pasoBaTenbHOro CTaHAapTa OCHOBHOro obuiero obpasoBaHua». — URL:
http://publication.pravo.gov.ru/Document/View/0001202107050027

4. Ymypos O. ®. HelipoHHble ceTn 1 obpasoBaHue // Universum: TexHuyeckune Hayku. — 2024, — Ne 3-1(120). — C. 58.

5.  NanyHuosa E. B., HarosuubiH M. A. MpaKTUKa NPUMEHEHNA NCKYCCTBEHHOTO MHTE//IEKTA U HEMPOHHBIX CETEN B 334a4ax
ynpas/ieHus B 06pa3oBaHUK: METOLO/OMMA, KelCbl, fienoBble urpbl // Knouesble TpeHAbl Pa3BUTUA UCKYCCTBEHHOTO
WHTE/IIEKTA: HAayKa M TEXHONOMMK: Te3. A0KN. MexayHap. UT-koHd. — M.: MITY um. H. 3. BaymaHa, 2023. - C. 88.

6. Banaukuii [. C., NMeTpakos M. A. NHHOBaUMOHHbIe cNOCobbI BU3yanm3aumm obpasoBaTeibHOro npouecca B coBpe-
MeHHo wKone // Mcmxonorma n negarornka XXI BeKa: akTyasibHble BONPOCI, AOCTUMEHMUA U MHHOBaUMK: cb. CT.
IV Bcepoc. cTya,. Hay4.-npakKT. KoHP. ¢ mexayHap. yd4actmem. — OpexoBo-3yeBo: [0cyaapCcTBEHHbIM 'YMaHUTapHO-
TexHo/iorn4eckmin yuusepcutet, 2023. — C. 40-43.

7.  Petusbix M. B. UHHOBAUMOHHbIE TEXHONOTMWN OBYYEHWNA B By3e: KOHLENTYa/IbHble OCHOBbI, Mefarornyeckue cpes-
cTBa, Gopmbl 1 BUAbI // BeCTHUK BpAHCKOro rocyaapcTseHHoro yHnsepcuteTa. —2015. — Ne 1. — C. 63.

8. CasenbeBa M. T., LLimakoBa C. b. PazpaboTka 1 ncnonbsoBaHue LMdpPOBOro KOHCTPYKTOPA YPOKa Ha OCHOBE TaKCo-
Homun bBayma // BecTHMK Ygmyptckoro yHusepcutera. Cepua ¢dunocodus. NCMxonorns. negarorvka. —
2023.-T.33.-Bbin. 1. - C. 77-86.

302



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.
24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Hayuno-memoduueckuii asexmponnsiil xypHas «Konyenm»

LLmakosa C. b. MeToauyeckme acnekTbl Bbibopa M NpUMeHeHUA LMbPOBbIX MHCTPYMEHTOB AN CO34aHMA 06paso-
BaTe/IbHbIX TexHoorui // ObpasoBaTesibHble pecypcbl U TexHonormm. — 2023, — Ne 2(43). — C. 27-34.

Moxosukos M. E., Cycnosa U. A. OCHOBHble TEHAEHUNW NPUMEHEHUA HEMPOHHBIX ceTeit B chepe obpasosaHms //
Hayka. MHbopmaTtusauma. TexHonornun. ObpasosaHue: matepuanbl XIl mexayHap. Hayy.-npakT. KOH$. — EKaTepuH-
6ypr: Poccuiicknii rocyAapcTBeHHbIN npodeccuoHanbHo-Negarorndecknii yausepcutet, 2019. — C. 364-371.
®unatosa O. H., bynaesa M. H., T'yuwuH A. B. NpumeHeHne HeipoceTelt B npodeccuoHanbHom obpasosaHun //
Mpobnembl coBpeMeHHOro negarornyeckoro obpasosanums. — 2022. — Ne 77-3. — C. 244,

HelipoHHble ceTu B coBpemeHHOM obpasosaHuu / B. [l. /iIutosyeHko, E. b. LLlenkyHos, M. E. LLlenkyHosa, 4. B. Po-
6aunHCKUI // BECTHWMK Hay4yHOro 06LLeCcTBa CTYAEHTOB, aCMMPAHTOB M MONOAbIX yueHbiX. — 2024. — Ne 1. - C. 54.
TexHONOrMM UCKYCCTBEHHOTO MHTE/IJIEKTa B MPaKTUKe COBPEeMEHHOro Bbicwero obpasosanua / B. U. Toktaposa,
O.T. Nonosa, WU. WU. CaraynnuHa, B. A. benannH // BecTHUK MapuIACKOro rocyaapcTBeHHOro yHusepcuTeTa. —
2023.-T.17.-Ne 2.-C. 213.

KopoBHuKoBa H. A. UCKycCTBEHHbI MHTENNEKT B 06pa3oBaTesIbHOM NPOCTPaHCTBe: Npobaembl M NnepcnekTussl //
CoumanbHble HOBALMKU U coumnanbHble Haykn. — M.: UHWUOH PAH, 2021. — Ne 2. - C. 108.

MackoBa A. A. TeXHONOMMM UCKYCCTBEHHOTO MHTE//IEKTA B NEPCOHANN3ALMU INEKTPOHHOTO 0byyeHmns // BeCcTHUK
MalKOMNCKOro rocyAapCTBeHHOro TeXHOI0rMHYecKoro yHusepcmreta. — 2019. — Ne 3/42, — C. 115.

Rana Khudhair Abbas Ahmed. Artificial Neural Networks in E-Learning Personalization: A Review // International
Journal of Intelligent Information Systems. — 2016. — Vol. 5. — No. 6. — P. 104-108.

Fazal Aman, Azhar Rauf, Rahman Ali et al. A Predictive Model for Predicting Students Academic Performance //
Proceedings of the 10th International Conference on Information, Intelligence, Systems and Applications (IISA),
2019. - URL: https://www.sci-hub.ru/10.1109/11ISA.2019.8900760

Garcia-Penalvo F. J. Generative Artificial Intelligence: New Scenarios in Teaching, Learning, and Communication //
VIII Congreso Internacional de Estudios sobre Medios de Comunicac (Universidad Complutense de Madrid, Sep-
tember 6th, 2023). — URL: https://zenodo.org/records/10218821

Prevedello L. M., Erdal B. S., Ryu J. L. et al. Automated critical test findings identification and online notification
system using artificial intelligence in imaging // Radiology. — 2017. — Vol. 285. — No. 3. — Article 162664. — P. 923—
931. DOI: 10.1148/radiol.2017162664.

[OarraH C. VICKYCCTBEHHbIN MHTENNEKT B 06pa3oBaHMU: U3MEHEHME TEMMNOB 0bydYeHMA. AHaUTUYECKan 3anucka
MNTO KOHECKO / pea. C. 0. KHa3eBa; nep. c aHrAa.: A. B. Napwakosa. — M.: MHctutyT KOHECKO no nHdopmaLmoH-
HbIM TexHonormam B obpasosaHumn, 2020. — C. 18-33.

Chan C., Hu W. Students’ voices on generative Al: perceptions, benefits, and challenges in higher education // Interna-
tional Journal of Educational Technology in Higher Education. —2023. — P. 1-18. DOI: 10.1186/s41239-023-00411-8
Baker T., Smith L. Education rebooted? Exploring the future of artificial intelligence in schools and colleges. —
2019. -55 p.

Luckin R., Holmes W., Griffiths M., Forcier L. B. Intelligence unleashed —an argument for Al in education. —2016. — 58 p.
Zakaryan A. Application of artificial intelligence (neural networks) in education. — 2021. - P. 78-87.
DOI: 10.24234/miopap.v19i1.395

Sokolova A. G., Arkhipov A. V. Application of neural networks in education: opportunities and challenges // UHHo-
BauUuu n nHueectmumun. —2019. —Ne 2. - P. 127-130.

Fiore U. Neural Networks in the Educational Sector: Challenges and Opportunities. — 2019. — P. 331-337. DOI:
10.2478/cplbu-2020-0039

Guo B., Zhang R., Xu G. et al. Predicting students performance in educational data mining // 2015 International
Symposium on Educational Technology (ISET), IEEE. —2015. — P. 125-128. DOI: 10.1109/ISET.2015.33

Plichta A. The Application of Neural Networks to the Process of Gaining and Consolidating the Knowledge. —2011. —
URL: https://www.scs-europe.net/conf/ecms2011/ecms2011%20accepted%20papers/is_ECMS_0048.pdf
Pavlin-Bernardi¢ N., Ravi¢ S., Pavao Mati¢ |. The Application of Artificial Neural Networks in Predicting Children's
Giftedness. — 2016. — P. 49-59. DOI: 10.21465/2016-5P-191-04.

Web Application Based on Neural Networks for the Detection of Students at Risk of Academic Desertion. —2024. —
P.2581-2592. DOI: 10.18421/TEM133-83.

Tepexosa E. C., Nyykosa H. H., HoBnkoBa /1. B. AHanun3 BocTpeboBaHHOCTM MCNO/Ib30BaHUA HelpoceTel gna pe-
weHuna yuyebHbix 3a4a4 // Hay4yHO-meToaAMYECKMIA INEKTPOHHDIN KypHan «KoHuenT». —2024. — Ne 08. — C. 13. DOI:
10.24412/2304-120X-2024-11123.

BuHorpagos M. H. BuayanbHaa KynbTypa IMYHOCTU: FTeHe3Nc, CTPYKTypa u dyHKumaA // U3secTus Poccuitckoro roc-
YAApCTBEHHOro negarornyeckoro yHmsepcuteta um. A. W. NepueHa. —2010. — Ne 136. - C. 27.

Anekceesa E. E. Busyanmsauma nudopmauum B ycnosusx umdposoit obpasosatenbHon cpeabl // CamapcKuit Hayu-
HbIX BECTHUK. — 2023. - T. 12. — N2 2. — C. 203-207.

303


http://dx.doi.org/10.1186/s41239-023-00411-8
http://dx.doi.org/10.24234/miopap.v19i1.395
http://dx.doi.org/10.2478/cplbu-2020-0039
https://doi.org/10.1109/ISET.2015.33

M. I'. CaBeaveba, C. B. IlImaxoba

10.

11.

12.

13.

14,

15.

16.

17.

Prikaz Ministerstva prosveshcheniya RF ot 2 dekabrya 2019 g. Ne 649 “Ob utverzhdenii Celevoj modeli cifrovoj obra-
zovatel'noj sredy” [Order of the Ministry of Education of the Russian Federation No. 649 dated December 2, 2019
"On Approval of the Target Model of a Digital Educational Environment"]. Available at: http://publica-
tion.pravo.gov.ru/Document/View/0001201912250047 (in Russian).

Prikaz Ministerstva prosveshcheniya RF ot 31 maya 2021 g. Ne 286 “Ob utverzhdenii federal’'nogo gosudar-stvennogo
obrazovatel'nogo standarta nachal’'nogo obshchego obrazovaniya” [Order of the Ministry of Education of the Russian
Federation dated May 31, 2021 No. 286 "On Approval of the Federal State Educational Standard of Primary General
Education"]. Available at: http://publication.pravo.gov.ru/Document/View/0001202107050028 (in Russian).

Prikaz Ministerstva prosveshcheniya Rossijskoj Federacii ot 31.05.2021 Ne 287 “Ob utverzhdenii federal’nogo gosu-
darstvennogo obrazovatel'nogo standarta osnovnogo obshchego obrazovaniya” [Order of the Ministry of Educa-
tion of the Russian Federation dated 05/31/2021 No. 287 "On Approval of the Federal State Educational Standard
of Basic General Education"]. Available at: http://publication.pravo.gov.ru/Document/View/0001202107050027
(in Russian).

Umurov, O. F. (2024). “Nejronnye seti i obrazovanie” [Neural networks and education], Universum: tekhnicheskie
nauki, Ne 3-1(120), p. 58 (in Russian).

Lyapuncova, E. V., & Nagovicyn, M. A. (2023). “Praktika primeneniya iskusstvennogo intellekta i nejronnyh setej v
zadachah upravleniya v obrazovanii: metodologiya, kejsy, delovye igry” [Practice of using artificial intelligence and
neural networks in management tasks in education: methodology, cases, business games], Klyuchevye trendy
razvitiya iskusstvennogo intellekta: nauka i tekhnologii: tez. dokl. Mezhdunar. IT-konf, MGTU im. N. E. Baumana,
Moscow, p. 88 (in Russian).

Balackij, D. S., & Petryakov, P. A. (2023). “Innovacionnye sposoby vizualizacii obrazovatel'nogo processa v sovre-mennoj
shkole” [Innovative ways of visualizing the educational process in a modern school], Psihologiya i pedagogika XXI veka:
aktual’nye voprosy, dostizheniya i innovacii: sb. st. IV Vseros. stud. nauch.-prakt. konf. s mezhdunar. uchastiem, Gosu-
darstvennyj gumanitarno-tekhnologicheskij universitet, Orekhovo-Zuevo, pp. 40-43 (in Russian).

Retivyh, M. V. (2015). “Innovacionnye tekhnologii obucheniya v vuze: konceptual'nye osnovy, pedagogicheskie
sredstva, formy i vidy” [Innovative technologies of teaching in higher education institutions: conceptual founda-
tions, pedagogical means, forms and types], Vestnik Bryanskogo gosudarstvennogo universiteta, Ne 1, p. 63 (in
Russian).

Savel'eva, M. G., & Shmakova, S. B. (2023). “Razrabotka i ispol'zovanie cifrovogo konstruktora uroka na osnove
taksonomii Bluma” [Development and use of a digital lesson constructor based on Bloom's taxonomy], Vestnik
Udmurtskogo universiteta. Seriya filosofiya. psihologiya. pedagogika, t. 33, vyp. 1, pp. 77-86 (in Russian).
Shmakova, S. B. (2023). “Metodicheskie aspekty vybora i primeneniya cifrovyh instrumentov dlya sozdaniya obra-
zovatel'nyh tekhnologij” [Methodological aspects of the selection and application of digital tools for the creation
of educational technologies], Obrazovatel'nye resursy i tekhnologii, Ne 2(43), pp. 27—34 (in Russian).

Mohovikov, M. E., & Suslova, I. A. (2019). “Osnovnye tendencii primeneniya nejronnyh setej v sfere obrazovaniya”
[Main trends in the application of neural networks in the field of education], Nauka. Informatizaciya. Tekhnologii.
Obrazovanie: materialy XII mezhdunar. nauch.-prakt. konf, Rossijskij gosudarstvennyj professional'no-pedagog-
icheskij universitet, Ekaterinburg, pp. 364-371 (in Russian).

Filatova, O. N., Bulaeva, M. N., & Gushchin, A. V. (2022). “Primenenie nejrosetej v professional'nom obrazovanii”
[Application of neural networks in professional education], Problemy sovremennogo pedagogicheskogo obra-
zovaniya, Ne 77-3, p. 244 (in Russian).

Litovchenko, V. D. et al. (2024). “Nejronnye seti v sovremennom obrazovanii” [Neural networks in modern educa-
tion], Vestnik nauchnogo obshchestva studentov, aspirantov i molodyh uchenyh, Ne 1, p. 54 (in Russian).
Toktarova, V. I. et al. (2023). “Tekhnologii iskusstvennogo intellekta v praktike sovremennogo vysshego obra-
zovaniya” [Artificial Intelligence Technologies in the Practice of Modern Higher Education], Vestnik Marijskogo
gosudarstvennogo universiteta, t. 17, Ne 2, p. 213 (in Russian).

Korovnikova, N. A. (2021). “Iskusstvennyj intellekt v obrazovatel'nom prostranstve: problemy i perspektivy” [Arti-
ficial Intelligence in the Educational Space: Problems and Prospects], Social'nye novacii i social'nye nauki, INION
RAN, Moscow, N2 2, p. 108 (in Russian).

Paskova, A. A. (2019). “Tekhnologii iskusstvennogo intellekta v personalizacii elektronnogo obucheniya” [Artificial
Intelligence Technologies in Personalization of E-Learning], Vestnik Majkopskogo gosudarstvennogo tekhnolog-
icheskogo universiteta, Ne 3/42, p. 115 (in Russian).

Rana Khudhair Abbas Ahmed (2016). “Artificial Neural Networks in E-Learning Personalization: A Review”, Interna-
tional Journal of Intelligent Information Systems, vol. 5, no. 6, pp. 104-108 (in English).

Fazal Aman, Azhar Rauf, Rahman Ali et al. (2019). “A Predictive Model for Predicting Students Academic Perfor-
mance”, Proceedings of the 10th International Conference on Information, Intelligence, Systems and Applications
(lISA). Available at: https://www.sci-hub.ru/10.1109/11SA.2019.8900760 (in English).

304



18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31

32.

33.

Hayuno-memoduueckuii asexmponnsiil xypHas «Konyenm»

Garcia-Penalvo, F. J. (2023). “Generative Artificial Intelligence: New Scenarios in Teaching, Learning, and Commu-
nication”, VIl Congreso Internacional de Estudios sobre Medios de Comunicac (Universidad Complutense de Ma-
drid, September 6th, 2023). Available at: https://zenodo.org/records/10218821 (in English).

Prevedello, L. M., Erdal, B. S., Ryu, J. L. et al. (2017). “Automated critical test findings identification and online
notification system using artificial intelligence in imaging”, Radiology, vol. 285, no. 3, article 162664, pp. 923-931.
DOI: 10.1148/radiol.2017162664 (in English).

Daggen, S. (2020). Iskusstvennyj intellekt v obrazovanii: izmenenie tempov obucheniya. Analiticheskaya zapiska
IITO YUNESKO [Artificial Intelligence in Education: Changing the Pace of Learning. UNESCO IITE Policy Brief], Institut
YUNESKO po informacionnym tekhnologiyam v obrazovanii, Moscow, pp. 18-33 (in Russian).

Chan, C., & Hu, W. (2023). “Students’ voices on generative Al: perceptions, benefits, and challenges in higher edu-
cation”, International Journal of Educational Technology in Higher Education, pp. 1-18. DOI: 10.1186/s41239-023-
00411-8 (in English).

Baker, T., & Smith, L. (2019). “Education rebooted?”, Exploring the future of artificial intelligence in schools and
colleges, 55 p. (in English).

Luckin, R., Holmes, W., Griffiths, M., & Forcier, L. B. (2016). Intelligence unleashed — an argument for Al in educa-
tion, 58 p. (in English).

Zakaryan, A. (2021). Application of artificial intelligence (neural networks) in education, pp. 78-87. DOI:
10.24234/miopap.v19i1.395 (in English).

Sokolova, A. G., & Arkhipov, A. V. (2019). “Application of neural networks in education: opportunities and chal-
lenges”, Innovacii i investicii, Ne 2, pp. 127-130 (in English).

Fiore, U. (2019). Neural Networks in the Educational Sector: Challenges and Opportunities, pp. 331-337. DOI:
10.2478/cplbu-2020-0039 (in English).

Guo, B., Zhang, R., Xu, G. et al. (2015). “Predicting students performance in educational data mining”, 2015 Inter-
national Symposium on Educational Technology (ISET), IEEE, pp. 125-128. DOI: 10.1109/ISET.2015.33 (in English).
Plichta, A. (2011). The Application of Neural Networks to the Process of Gaining and Consolidating the Knowledge.
Available at: https://www.scs-europe.net/conf/ecms2011/ecms2011%20accepted%20papers/is_ECMS_0048.pdf
(in English).

Pavlin-Bernardi¢, N., Ravi¢, S., & Pavao Matic, |. (2016). The Application of Artificial Neural Networks in Predicting
Children's Giftedness, pp. 49-59. DOI: 10.21465/2016-SP-191-04 (in English).

(2024). Web Application Based on Neural Networks for the Detection of Students at Risk of Academic Desertion,
pp. 2581-2592. DOI: 10.18421/TEM133-83 (in English).

Terekhova, E. S., Puchkova, N. N., & Novikova, L. V. (2024). Analiz vostrebovannosti ispol'zovaniya nejrosetej dlya reshe-
niya uchebnyh zadach [Analysis of the relevance of using neural networks to solve educational problems], Nauchno-
metodicheskij elektronnyj zhurnal “Koncept”, Ne 08, p. 13. DOI: 10.24412/2304-120X-2024-11123 (in Russian).
Vinogradov, P. N. (2010). “Vizual'naya kul'tura lichnosti: genezis, struktura i funkciya” [Visual culture of personality:
genesis, structure and function], /zvestiya Rossijskogo gosudarstvennogo pedagogicheskogo universiteta im. A. |.
Gercena, Ne 136, p. 27 (in Russian).

Alekseeva, E. E. (2023). “Vizualizaciya informacii v usloviyah cifrovoj obrazovatel'noj sredy” [Visualization of infor-
mation in a digital educational environment], Samarskij nauchnyj vestnik, t. 12, Ne 2, pp. 203—207 (in Russian).

BKknap aBTOpOB

M. . CasenbeBa — pedepmpoBaHne Uccaef0BaHUN oTe-
YecTBeHHbIX M 3apy6eskHbIX yueHbIX B 061acTh npumeHe-
HWS HEMPOHHBIX ceTel B 0bpa3oBaHuM, popmupoBaHme
MaKeTa cTaTbM.

C. b. LLimakoBa — pa3paboTKa ANMarHOCTUYECKOTO MHCTPY-
MeHTapuA UccnefoBaHuA, NpoBeAeHNe aHKeTUPOBAHUA,
0bpaboTKa, aHann3 n obobuieHne pe3ynbTaToB aHKETH-
poBaHwmA.

Contribution of the authors

M. G. Savelyeva — abstracting research by domestic and
foreign scientists in the field of application of neural net-
works in education, forming the layout of the article.

S. B. Shmakova — development of diagnostic research

tools, conducting questionnaires, processing, analysis
and generalization of questionnaire results.

305



